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that the Worshipful Company will not put too narrow a 
construction on the conditions of their subscription,but that 
they will have the shrewdness to see that the best possible 
preparation for a special knowledge of textile industries is 
a thorough grounding in the sciences on which these are 
founded. 

Still, notwithstanding all that has been done and pro¬ 
mised, the Bristol College must stand still, and therefore 
fail of its purpose, unless subscriptions and endowments 
continue to pour in handsomely until it be enabled to 
offer an education not inferior to that offered by Owens 
College, Manchester, or the Universities of Edinburgh 
and Glasgow. We feel confident, however, that once the 
institution is fairly started and at work, and has had. 
opportunity of showing the vast benefits it is able to 
confer on the large industrial population with which it 
is surrounded, and thus indirectly on the general culture 
and material welfare of England, that some at least of the 
many rich and liberal-minded men in the country, who 
only wait for a worthy object on which to exercise their 
generosity, will see that here is one that deserves and 
requires their help, by giving which liberally they will not 
only benefit their country but do lasting honour to them¬ 
selves. No similar institution that has been started on a 
liberal and disinterested basis and has been properly 
brought before the public has yet proved a failure ; we 
need only refer again to Owens College, to the Newcastle 
College, and to the more recent Yorkshire College of 
Science, which, however, has much to do before it gets 
beyond the stage of a merely technical school. Soon 
also will we have an institution in Birmingham, the 
Josiah Mason College, so liberally endowed by its still 
living founder. These institutions have all sprung up to 
supply what was felt as a great want; and no district in 
the country has more need of a centre of liberal culture 
than the south-west,of England, the seat of so many and 
so varied industries. We venture to think that all that 
has been yet obta.ined is nothing to what the extensive 
district, containing so many rich landed proprietors, 
manufacturers, and merchants, can afford. N ow that 
they see the institution actually at work in their midst, 
and perceive how impossible it is for it to do efficient work 
on its present basis, we cannot doubt that they will extend 
their liberality, and, aided by others throughout the country 
who are able and always ready to help in a noble and deserv¬ 
ing cause, establish University College, Bristol, on as solid 
a pecuniary foundation as any similar institution in the 
country. 

We need not insist here again, as we have often 
done already, on the fact that we are in danger of losing 
our lead among the nations so far as industry is con¬ 
cerned, from t eficient training of those who have the 
conduct of our commerce and manufactures in their 
hands. It is a fact which is being ever and anon reiterated 
on the platform and by the general press. Along with a 
sound and comprehensive system of elementary educa¬ 
tion, it is only by establishing ali over the country, in the 
great centres of industry, institutions where a compre¬ 
hensive education can be obtained as the only satisfactory 
basis on which a special training can be built, that we shall 
be able to hold our own on the Continent and with America, 
We have five such centres in England either established 
or about to be, some of them, however, greatly deficient 


in comprehensiveness. Bristol, we have no doubt, will 
one day become one of the most efficient in the country. 
Everything has gone smoothly hitherto. Even the 
Clifton Association for the Higher Education of Women 
intend to have no courses of lectures this winter, to see 
how far women in and around Bristol will avail (them¬ 
selves of the College ; for the lectures will be given to 
both sexes at once, though the class instruction will be 
separate. We only hope that other important centres 
will follow the examples already set, and that ere many 
years no man in England will have to go without a liberal 
education because it is not within his reach. If Scotland 
with her four millions of people finds it difficult to meet 
her wants in this direction with four universities, how 
much has yet to be done in England with her twenty-four 
millions ere she is on the footing of even her poor rela¬ 
tion of the north. 


FIELD GEOLOGY 

Field Geology. By W. Henry Penning, F.G.S., Geologist, 
H.M. Geological Survey of England and Wales. With 
a Section on Palseontology, by A, J. jukes-Browne, B.A. 
F.G.S., H.M. Geological Survey. (London ; Bailliere, 
Tyndall, and Cox, 1876.) 

N the modestly-written preface to this little volume, the 
author naturally refers to the difficulty which he 
experienced in determining what subjects ought properly 
to be treated under the title of “Field Geology.” It 
would have been defensible to have included in such a 
work as the present useful, if somewhat desultory, sugges¬ 
tions upon almost every branch of geological inquiry, and. 
thus to have expanded the convenient manual into a 
ponderous treatise ; we believe, however, that the author 
has exercised a very wise discretion in restricting the work 
within its present limits, and making it of as practical a 
character as possible; for everything calculated to 
increase the size, weight, and price of the book must, 
perforce, have tended to prevent it from occupying that 
place for which it is primarily designed—the portmanteau 
of the working geologist. 

The Geological Survey of the British Islands, the foun¬ 
dation of which was laid by the labours of De la Beche 
and Logan nearly half a century ago, and which is now 
approaching completion, differs in some important respects 
from most of the official geological surveys of European 
and American states. While the latter usually aim at 
little if anything more than defining the boundaries of the 
areas occupied by each of the geological formations, the 
former sets before itself a much more lofty ideal—no less 
in fact than such a delineation of all the lines of outcrop of 
the strata, with indications of theirflexuresanddisloeations, 
as will enable any competent person using the maps and 
sections to realise the actual geological configuration of the 
rock-masses to a considerable depth below the surface. 

Of course the execution of such a design as this must 
necessarily be very unequal. Not to mention differences 
of individual ability and scientific culture in the members 
of the staff of the survey—differences, the consequences of 
which not even the most perfect organisation or rigid 
supervision can altogether neutralise—we must remember 
that the data on which the geological surveyor has to rely 
n drawing his lines in different areas, are so varied as 
greatly to affect the value of the results attained. In one 
sheet of the Geological Survey map, which happens to 
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represent a district free from superficial accumulations, 
and in which numerous alternations of hard and soft beds 
afford the greatest facilities in detecting every deviation 
of the strata from their normal position, the minute struc¬ 
ture of the country will be found delineated in the most 
exquisite detail ; while in an adjoining sheet broad spreads 
of colour separated by dotted lines constitute a confession 
that the surveyor was here engaged in an almost hopeless 
task. It may, indeed, be questioned whether on a map 
of so large a scale as that of the Geological Survey, any 
useful purpose is answered by attempts to define the 
boundaries of formations buried under several hundreds 
of feet of boulder-clay or gravel. Another serious obstacle 
to the perfecting of our geological maps is found in the 
circumstance that rocks of identical mineralogical com¬ 
position, but of very different geological age, are found 
occasionally in direct apposition; and in such cases 
(except in the rare instances of numerous sections afford¬ 
ing fossils characteristic of either formation presenting 
themselves) the field-geologist finds himself hopelessly at 
fault. For example, in those parts of England in which 
the limestones and grits of the Coralline Oolite are found 
intervening between the Oxford and Kimmeridge clays 
the work of the surveyor is an easy one ; but where, 
as is frequently the case, the first-mentioned formation is 
absent and the one series of ai-gillaceous strata lies directly 
upon the other, the result attained by him is necessarily 
of the most vague and uncertain character. On the 
other hand, many of the hard and well marked rock- 
masses, which the geological surveyor naturally seizes 
upon in drawing his lines of boundary, are too frequently, 
alas, shown by the palaeontologist to be altogether desti¬ 
tute of any important significance. 

In spite, however, of these unavoidable inequalities and 
imperfections in its execution, the map of the Geological 
Survey is a splendid work, and one of which the country 
may justly be proud ; it has already largely prevented the 
wasteful expenditure of the resources of the empire in 
futile undertakings, while it has brought to light many 
unsuspected sources of mineral wealth ; and it is hard 
to say whether in the future the aid which it will render 
to those engaged in scientific research will not outrival 
that which it now affords to industrial enterprise. 

The methods pursued by the Geological Survey of this 
country, in seeking to realise that ideal to which we have 
adverted, have been gradually developed in the hands of the 
numerous able observers and sagacious thinkers, who have 
since its foundation been members of its staff. Hitherto, 
however, these methods have been handed down by tra¬ 
dition only, and no work has existed to which an outsider 
or foreigner could refer for an exposition and illustration 
of them. Hence we gladly hail the appearance of the 
present work, as satisfying a want which has long been 
felt and frequently expressed. 

In the execution of his task we consider that the 
author has been on the whole very successful, especially 
when we remember that the experiment is the first of its 
kind. His explanations are strikingly clear, simple, and 
full; indeed, we may perhaps suggest that some of the 
minute details into which he enters are unnecessary for 
the class of persons to whom alone the book is likely to 
be of service—those, namely, who have mastered the 
elementary principles of geological science. For ex¬ 


ample, we think that the author might fairly have given 
his readers credit for sufficient knowledge of plane tri¬ 
gonometry to have enabled them to make use of a very 
simple formula ; and lie should therefore, it seems to us. 
have substituted such a formula, with a table of tangents, 
for the rule-of-thumb and., not very accurate methods for 
calculating true from apparent dips, given in pp. 42-46. 
His very minute directions, too, concerning the method 
of running levels for the purpose of preparing geological 
sections are, we think, a little out of place here, as they 
differ in no respect from those in ordinary use among 
engineers and surveyors, and may be found described in any 
treatise on land-surveying. On the other hand, his sugges¬ 
tions as to the use of two aneroids, one to be examined every 
half hour at a fixed station, though correct enough in 
theory, with other less exact 'methods applied to running 
lines of level, are certainly likely to be of little actual 
value to the geologist; while there is an omission of any 
reference to the really practicable applications of a single 
aneroid, when used with Airy’s tables, either for calcu¬ 
lating approximately the difference of level between 
two points ( e,g ;, the height of a bed of gravel above 
the level of the present stream), or in supplementing 
the data found on a contoured map ; neither does our 
author refer to the use of Abney’s level and several other 
simple contrivances which will be found very useful for 
the same purpose. 

The sections on 11 Lithology ” and “ Palaeontology” are 
treated with less diffuseness than those on the preparation 
of geological maps and sections. In a work of reference 
like the present we cannot but regard the reduction of 
the information to a tabular form, wherever this is prac¬ 
ticable, as a great convenience ; and we commend the 
adoption of the method in this part of the work. Mr. 
Jukes-Browne’s remarks on the collection, preservation, 
and determination of fossils are, if not exhaustive, at least 
very useful and practical; but we can only consider the 
index of characteristic fossils, as unnecessarily increasing 
the bulk of the book, for no geologist who is able to 
determine the species of a fossil is likely to be at any loss 
as to the geological horizon to which it belongs. 

Geological surveying is an art which for its successful 
performance requires some natural aptitude, a consider¬ 
able knowledge of the principles and results of geological 
science, careful training, and much practice. The perusal 
of Mr. Penning’s valuable hand-book will not make a 
man a geological surveyor, but it may enable him to 
appreciate some of the methods employed in the work— 
at least under its simplest conditions—as carried out by 
our national survey. And he who has mastered these 
first principles as here set forth will be the better pre¬ 
pared to encounter the more difficult problems which 
are presented by areas of more complicated geological 
structure and provided with less perfect topographical 
maps than our o wn. J. W, J. 

THE BATS OF ASIA 

Monograph of the Asiatic Chiropiera. By G. E. Dobson, 

M.A., M.B. (Printed by order of the Trustees of the 

Indian Museum, 1876.) 

IOLOGISTS have, during the last few years, learnt 
with interest many of the valuable facts brought 
forward by Mr. Dobson, of Netley, with reference to the 
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